The female Afgan pika is known as a species of copulatory ovulators exhibiting persistent estrus unless copulatory stimuli are employed. The plasma LH concentration rose quickly after copulation, peaked at 6h and descended thereafter until 12h. Before copulation (estrus), immunoreactive LH-containing cells of the pituitary in this species were filled with numerous large electron dense secretory granules, but the Golgi apparatus and the granulated endoplasmic reticulum were not well developed. One hour later the stainability of the cells was faint, their secretory granules were malls in size and in number, and were of low electron density.
Female Afghan pika (Ochotona rufescens rufescens) recently available as a laboratory animal exhibits persistent estrus when kept under long-day conditions (Puget, 1973 a, b, c) , and performs copulatory ovulation. Because of its unique multi-ovulation and multi-luteinization characteristics (Sazuki, 1984) , it may be expected that some abrupt and dramatic morphological changes in gonadotrophs take place in association with gonadotrophin release after copulation.
In earlier papers, we described the ultrastructural and immunohistochemical characteristics of gonadotrophs and other pituitary cells in the female Afghan pika (Nakamura et al., 1986 b) , and in female rats (Nakamura et al., 1985) , and have shown that 
Results
Immunoreactivity of LH cells Before copulation or ovariectomy, both the population of intensely stained LH cells and their staining intensity were high (Fig.  1A ), but after copulation (Fig. 1B) Electron-microscopical observations Before copulation (Fig. 4A ), most LH cell posessed the numerous electron dense spherical secretory granules and occasional moderately dilated rough endoplasmic reticulum (RER). One hour after copulation, however, the secretory granules decreased considerably in number and in electron density and Golgi apparatus and dilated RER appeared prominently (Fig. 4B) . Despite the loss of secretory granules, there was no evidence of exocytosis of secretory granules throughout the period after copulation (1-24h) .
In LH cells of the ovariectomized female pikas (Fig. 4C) , Golgi apparatus and RER cisternae were enlarged and a few of the smallest, low electron dense secretory granules remained. Both copulation and ovariectomy deprived secretory granules of LH cells, and reduced their size and electron density.
Changes in the diameter of secretory granules The Distribution pattern of the secretory granules indicates that the diameter is longest (Oh; mean 216.2nm) before copulation (Fig. 5) . After copulation, however, the diameter tended to decrease moderately and eventually reached the minimum value at 6h (mean 183.5nm) and rose again by 24h (mean 202.3nm). In the ovx pika, the diameter of secretory granules was the smallest (171.2nm), compared to those in normal and copulated females. 
Discussion
In the female Afghan pika, quantitative expressions of immunohistochemical and ultrastructural findings seem to be useful in characterizing the LH gonadotrophs related. to LH secretion. Terlou et al. (1983) successfully employed microspectrophotometry in quantitative measurement of the intensity et al.
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Japon. February 1986 of immunostainability of gonadotrophs in juvenile rainbow trout. A close relationship between immunohistochemical or ultrastructural changes in LH cells and LH secretion from the anterior pituitary gland demonstrated during the estrous cycle of female rats (Blake, 1980; Nakamura et al., 1985) .
We could not accurately determine the plasma LH concentration in the pika, because the antiserum to rat LH was used for the present radioimmunoassay. However, the values obtained in the present radioimmunoassay may be worth using in studying the LH surge and peri-ovulatory events. It was not found that the increase in the plasma FSH concentration accompanied the LH surge in the pika (Ota and Suzuki, unpublished data).
As already mentioned in our preceding paper (Nakamura et al., 1986 b) almost all LH cells react also with FSH antiserum in the normal (estrus) adult female of the Afghan pika and they are small in the size and irregular in shape, compared to those in the rat. Prior to copulation (Oh), most LH cells in the pika were highly immunoreactive and laden with the numerous large electron dense secretory granules. After copulation, the reduction in immunostainability, diameter, number and density of secretory granules in LH gonadotrophs were characteristics of morphological indications of LH surge. The reversed correlation of the diameter of secretory granules to the plasma LH concentration is noteworthy. The mean diameter of secretory granules decreased with the increase in the plasma LH concentration after copulation, and the diameter of the secretory granules was smallest in ovariectomized pika. From these, it is tempting to speculate that small secretory granules might appear when the LH release is enhanced, while large ones do when the hormone is stored in the cells. In other words, small secretory granules are the releasing form, while large ones are the stored form. This concept is supported by the observation in orchidectomized rat .
The immunoreactivity of the LH cells and mean diameter and number of their secretory granules were strikingly diminished during the first 1h after copulation, although the plasma LH level reached the maximum 6h later. There is a time lag between the change in the morphology of LH gonadotrophs and that in the plasma LH level.
In the pika, LH cells after copulation are morphologically similar to LH cells after ovariectomy.
After ovariectomy in rat, the release rate of LH was increased and the LH level in gonadotrophs was also increased (Garner and Blake, 1981) . It is therefore assumed that also in pikas, the LH gonadotrophs, of which there are few secretory granules which are small in size, of low density and weak immunostainability, might be exerting an effect not only active LH release, but also its active synthesis by copulatory stimuli.
